Background Inequalities in the distribution of self-reported health (SRH) have been widely reported. Its higher expressivity among women, elderly and least educated groups has been partly attributed to differences in their health perceptions. However, this subjectivity may be masking the burden of mental illness in these groups. Thus, we sought to understand if depression symptoms mediate inequalities in SRH.
Introduction
Self-reported health (SRH) has been widely used as a proxy for the health status of populations, and its distribution. [1] [2] [3] Indeed, large discrepancies have been found in SRH according to gender, age and educational subgroups. [1] [2] [3] Overall, in the 28 European countries, poor SRH is mostly concentrated amongst women, with a 2 percentage point gender gap, and amongst the elderly, who experience a more than 10 percentage point higher prevalence than young adults. 4 The least educated groups have up to 35% higher prevalence of poor SRH, compared with highly educated ones, 2 and these educational inequalities persist in older groups: men and women over 60 years old from least educated groups have 2.18 and 2.54 higher risk, respectively, of having poor SRH, compared to those with the highest educational levels. 5 Objective and subjective arguments have often been raised to explain these distribution patterns. On the one hand, the higher report of poor SRH has been explained by objective reasons, such as the higher prevalence of chronic diseases in these groups [6] [7] [8] [9] [10] -indeed, SRH has a strong capacity to predict functional decline and mortality. 11, 12 On the other hand, it is often claimed that women, elderly and least educated people tend to be more pessimistic, less able to adapt, and thus more prone to report poor SRH. 13 This can be intensified by the cultural context that may induce populations, and specifically these groups, to have a less realistic and more negative perception of their health. 13 This may be the case of Southern and Eastern populations, who have the highest prevalence rates of poor SRH, 4 and the largest gender and educational gaps in Europe. 2, 4 T. Leão, Researcher
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It is also true that these subjective characteristics may be masking the burden of mental illness. Some authors raise the hypothesis that women, the elderly and least educated people are inflicted by a higher burden of depression and anxiety. 8, [14] [15] [16] [17] These symptoms can lead, first, to a worse perception and rating of their own health, 8, 18 and second, to the lower capacity of acceptance and coping with other chronic diseases, amplifying its burden. [19] [20] [21] The differences in the distribution of psychological distress across socioeconomic groups can mediate inequalities in poor SRH amongst gender, age and education groups by creating (i) a poorer perception of SRH by itself and (ii) a worse perception of the burden of the existing chronic diseases or functional limitations.
Regarding the disproportionate rates of, and inequalities in, poor SRH in the Southern European countries, [1] [2] [3] [4] [5] [6] we seek to understand if depression symptoms mediate the association of gender, age and educational level with poor SRH, and if this mediation is explained by the amplifier effect of depression symptoms on chronic diseases and functional limitations.
Methods

Data source
We used cross-sectional data from the Survey of Health, Ageing and Retirement in Europe (SHARE). 22 This is a large database on health, socioeconomic status and social networks, representative for the population over 50 years old, from several European countries. 22 In order to study the mediator effect of depression symptoms in SRH inequalities in South European countries, we selected data from residents of Spain, Italy and Portugal, collected in waves 4 (2011) and 6 (2015) of this survey. This selection allowed us not only to study the countries where poor SRH prevalence and inequalities are higher, but also to select populations with comparable distributions across educational levels: in these countries, around 60% of the population over 55 years old have less than lower secondary education (61.1% in Italy, 66.7% in Spain and 80.7% in Portugal), which differs dramatically from the European mean (37.4%), and from other European regions. 4 Observations without information on health, education level, number of chronic diseases, depression symptoms and functional limitations were excluded (from the total 9134 observations, 617 were excluded, i.e. 6.76%). We obtained a total number of 8517 observations in 2011 and 11 046 in 2015.
Outcome
The dependent variable was SRH. This variable has been used in several studies of health inequalities. 2, 9 The five categories-excellent, very good, good, fair and poor-were grouped into a binary variable, with '1' for the poor category, and '0' for fair or better health status.
Predictors
The independent variables were education level, gender and age. Education was categorized into four groups: no education, primary, secondary and tertiary education. This variable is widely used to study health inequalities since it is less prone to reverse causation, it has high response rates, and is less subject to response and underreport bias. 2, 5, 23 Age was categorized into three groups: 50-64 years old, 65-79 years old and older than 80.
Mediator
Depression symptoms were assessed through the EURO-D, a depression scale for use in older people. 24, 25 It ranges from 0, not depressed, to 12, very depressed, 15, 17, 24, 26 depending on the number of depression symptoms selected as present currently or in the last month (depressed mood, pessimism, suicidality, guilt, irritability, fatigue, tearfulness and lack of sleep, interest, appetite, concentration or enjoyment). This variable was used as a continuous variable in the main analysis. For robustness check, it was transformed into four categories: no depression symptoms, 1-2 depression symptoms, 3-5 depression symptoms and more than 6 depression symptoms.
Covariates
Chronic diseases and functional limitations were considered covariates because they are related to both SRH and education. 2, 9, 23 Previously diagnosed antecedents, as heart infarction, hypertension, hypercholesterolemia, cerebral vascular disease, diabetes, chronic lung disease, arthritis/rheumatism, cancer, stomach/duodenal ulcer, Parkinson disease, cataracts and hip or femoral fracture were selected by the respondent and combined into the variable number of chronic diseases. 22 The Activities of Daily Living index assesses functional limitations. It comprises the tasks of dressing, bathing or showering, eating or cutting up food, walking, and getting in or out of bed, 22 and its score (from 0 to 5) reflects the number of those that the respondent had difficulties to perform. Both covariates were used as continuous variables. Country was also included in the models as a fixed effect, since its characteristics (observable or unobservable) may influence all of the previously described variables. 27 
Data analysis
We described the distribution by gender, age groups and education level, and compared the distribution of poor SRH and depression symptoms among these groups.
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Health inequalities were calculated using multivariate logistic regressions. First, we compared the odds of having poor SRH between education groups, females and older age groups, controlling for country fixed effects. Second, we added chronic diseases and functional limitations to the previous model, in order to control for physical conditions. Third, we added depression symptoms to the model and, finally, to understand if depression symptoms were amplifiers of the burden of chronic diseases and functional limitations, we included the interaction of depression symptoms with chronic diseases and with functional limitations. We then stratified the analyses by gender, and for robustness check we repeated the analysis using depression symptoms as a categorical variable. Population weights 22 were used throughout all these steps.
Results
In 2011, about 1 in 10 respondents reported poor SRH, and more than half of the respondents had primary education or less (Table 1) . A very large proportion of the sample (80.16%) had one depression symptom or more, 75.05% had at least one chronic disease, and only 11.34% had no functional limitations. Females, older and least educated groups had higher prevalence rates of poor SRH and a higher number of depression symptoms (Fig. 1) . The 2015 sample followed a similar distribution.
In model 1, we observed that persons with lower education levels had a greater probability of having poor SRH compared to those with tertiary education (odds ratio (OR) 2011 = 1.759 and OR 2015 = 1.621, P < 0.05 for secondary education, OR 2011 = 3.408 and OR 2015 = 3.005, P < 0.001 for primary education, and OR 2011 = 6.080 and OR 2015 = 4.179 for no education levels, P < 0.001) ( Table 2 ). Women and older people were significantly more likely to suffer from poor SRH (OR 2011 = 1.564, P < 0.001 and OR 2015 = 1.469, P < 0.01 for females, OR 2011 = 2.043 and OR 2015 = 1.504 for 65-79 years old, and OR 2011 = 3.626 and OR 2015 = 2.835 for over 80 years old groups, P < 0.001).
In both samples, after adjusting for chronic diseases and functional limitations (model 2), the protective effect of education lost some magnitude. The gender effect became weaker, as did the effect of age. Even so, the effect of education, gender, and age remained statistically significant for a 95% confidence interval (CI) in 2011, losing its significance for gender and for the 65-79 years age group in 2015.
The inclusion of depression symptoms in the model (model 3) not only showed a statistically significant association (OR 2011 = 1.379 and OR 2015 = 1.384, P < 0.001), but also attenuated the effect of education, and removed the statistical significance of the remaining gender and age groups. The interaction of depression symptoms with chronic diseases (model 4) showed a slight protector effect (OR 2011 = 0.959, OR 2015 = 0.963, P < 0.001) but did not substantially alter the above mentioned results. The interaction of depression symptoms with functional limitations (model 5) was not statistically significant in any of the samples.
Results from the 2015 wave essentially confirmed previous ones. Note, however, that the association with gender now reversed, with female gender being protective of poor SRH when adjusting for depression symptoms. The association between SRH and chronic disease and functional limitations also lost some of its magnitude but did not lose statistical significance.
The stratification by gender (Supplementary Table S1 ) overall supported the previous results: depression symptoms partially explained the effect of education on SRH in males, and fully in females, and the interaction between chronic diseases and depression symptoms had a small protector effect for poor SRH. The robustness check (Supplementary  Table S2 ) confirmed the above-mentioned results. 
Discussion
Main finding of this study
Women, older and least educated individuals were more prone to poor SRH. Depression symptoms had a strong mediator effect between sociodemographic factors and SHR. The interaction of chronic diseases and depression symptoms showed a small but significant protective effect.
What is already known on this topic
It had been widely reported that the elderly, females, and least educated groups tend to have a higher burden of mental illness 8,14-18 and report poorer SRH. 1, 3 These groups tend to have less differentiated jobs, characterized by their high strain and low autonomy, and lower incomes, which leads to worse working and living conditions, being exposed to higher levels of stress, anxiety and marginalization. Together with their lower health literacy, these factors contribute to a higher risk of developing depression symptoms and, in consequence, to mediate between socioeconomic inequalities and the worst self-perceived and SRH status. 7, 28, 29 What this study adds This study shows that education inequalities are explained not only by chronic diseases and functional limitations, but the unequal distribution of depression symptoms plays a major role in accounting for these inequalities. This is in line with the evidence that poorly educated groups tend to have a higher burden of physical [6] [7] [8] and psychological conditions, 30, 31 and suffer from higher mortality rates. 5, 7, 10 It also supports the evidence that poor SRH is strongly associated with chronic diseases and, to a larger extent, with depression. 32, 33 This study also shows that these conditions not only explain the higher rates of poor SRH reported by older individuals and females, but even reverse the gender effect on SRH. This helps to understand the classic result that women tend to report poorer health than men; 14 it shows that if women did not have a higher burden of depression symptoms, they would report even lower rates of poor SRH than men. The small protective effect of female gender is in line with findings discussed by Macintyre et al.;
34 there are small gender differences in reporting pain and other symptoms when controlling for the underlying medical conditions, and these tend to be overexpressed by men. Finally, this study shows that, unlike Moussavi and Chatterji, 32 the respondents who accumulate depression symptoms and chronic diseases tend to report less poor SRH than those with a smaller burden of these conditions. An explanation may be that depression symptoms are usually overlooked by the individuals and by the healthcare system, except when they coexist with chronic diseases. Individuals tend to undervalue their psychological symptoms, but are prone to seek healthcare for their physical conditions. As depression symptoms tend to exacerbate physical ones, 38, 39 they may lead the individual to search for healthcare, which can increase the diagnosis and treatment of these individuals for physical and psychological conditions. 40 Also, patients with chronic physical diseases, such as diabetes or hypertension, tend to be more frequently checked by the healthcare services. Thus, since the literature has been continuously raising the issue of the double burden of psychological and physical health conditions, [19] [20] [21] these individuals with chronic diseases may have a better diagnosis and treatment of both physical and psychological conditions, while those with isolated depression symptoms are neglected. The use of self-assessed depression symptoms, instead of using clinically diagnosed depression, as in Moussavi and Chatterji, 32 may have allowed us to capture these undiagnosed depression cases.
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Limitations of this study
We must consider five major limitations in this study. First, we were not able to explore the causal pathway of depression symptoms into poor SRH, because we did not use longitudinal data; still, the use of cross-sectional analyses, repeated to check for consistency, and with different stages of controlling for different factors (the four multivariate models) was adequate to test how depression symptoms mediate the relationship between gender, education, age and poor SRH, 41 which was the aim of the study. Second, we assessed the number of chronic diseases, functional limitations, and depression symptoms using selfreported scales, which can be susceptible to bias. However, these are widely used scales 3, 18, 24 that rely on dichotomous presence/absence of specific symptoms or medically diagnosed conditions, 22 so that the risk of reporting bias is low. Indeed, the number of chronic diseases was assessed through selecting and counting from a list of specific conditions that were previously diagnosed by a doctor (heart attack, stroke, hypertension, hypercholesterolemia, diabetes, cancer, etc.). 22 Functional limitations were accessed by a commonly used clinical index (the Activities Daily Living Index) that sums, from a list of five tasks (dressing, bathing or showering, eating, cutting up food, walking across a room and getting in or out of bed), how many the respondent has difficulties to perform. 22 The same occurs with the Euro-D Scale, which is composed of 12 items (depressed mood, pessimism, suicidality, guilt, sleep, interest, irritability, appetite, fatigue, concentration, enjoyment and tearfulness) with dichotomous presence/absence answers, which are coincident with the DSM-5 criteria and strongly correlated with the Geriatric Mental Scale. 24, 25 Third, we used depression symptoms as a proxy for depression. Because, some of these symptoms can also be present in other physical and psychological disorders (such as anxiety disorders, hyper and hypothyroidism, dementia, or drug abuse, amongst others), there may be a confounding effect from these unobserved conditions. However, the EURO-D scale has been widely used in the literature and has shown good specificity and sensitivity for predicting depression amongst the elderly. 15, [24] [25] [26] Fourth, we used the OR as a measure of risk. Though the relative and slope index of inequalities and concentration curves reflect in one measure the relative dimensions of each strata and the health distribution in them, 42 we favoured the OR as it was more adequate to test the mediator effect of depression symptoms on SRH, while revealing the weights of each covariate.
Finally, the findings about gender differences cannot be generalized; we were not able to adjust our models for all chronic diseases or other mental health disorders, and some of those tend to have a higher burden of disease in older men than women (as sequelae from unintentional injuries, 35, 36 HIV, tuberculosis, hepatitis, 36 alcoholism, schizophrenia, 34,36,37 amongst others). In conclusion, this study enlightens the importance of depression symptoms, together with chronic diseases and functional limitations, as major drivers of gender, age and education-related inequalities in SRH. Stated differently, our study shows that if female, older and least educated groups did not have depression symptoms, they would not perceive or report as frequently their health status as poor. Thus, this study reinforces that mental health is not only a leading cause of loss of healthy life years in Southern Europe (fourth cause in Portugal, fifth in Spain and seventh in Italy), 36 but also a decisive barrier that needs to be overcome in order to reduce health inequalities in these populations.
Supplementary data
Supplementary data are available at the Journal of Public Health online.
DEPRESSION SYMPTOMS AS MEDIATORS OF INEQUALITIES IN SRH
